Background: The -819C/T polymorphism in interleukin 10 (IL-10) gene has been reported to be associated with inflammatory bowel disease (IBD) ,but the previous results are conflicting. Materials and methods: The present study aimed at investigating the association between this polymorphism and risk of IBD using a meta-analysis.PubMed,Web of Science,EMBASE,google scholar and China National Knowledge Infrastructure (CNKI) databases were systematically searched to identify relevant publications from their inception to April 2016.Pooled odds ratio (OR) with 95% confidence interval (CI) was calculated using fixed-or random-effects models. Results: A total of 7 case-control studies containing 1890 patients and 2929 controls were enrolled into this meta-analysis, and our results showed no association between IL-10 gene -819C/T polymorphism and IBD risk (TT vs 
Introduction
A recent report revealed that the incidence and prevalence of inflammatory bowel disease (IBD), clinically classified into ulcerative colitis (UC) and Crohn's disease (CD), is increasing with time and in different regions around the world, indicating its emergence as a global disease 1 . In Europe the highest annual incidence of CD is 12.7/100000 and UC is 24.3/100000. In Asia and in the 1 . Little is known about the underlying pathogenesis of IBD. Several factors such as genetic, environmental, immune and infectious factors and their interaction contribute to the onset of IBD 2 . Many genes may be associated with the susceptibility to IBD, including migration inhibitory factor and cytotoxic T lymphocyte associated antigen-4 3, 4 .
Interleukin 10 (IL-10), primarily produced by monocytes and lymphocytes, is a multifunctional cytokine that functions in immune regulation and inflammation 5 . A previous study that during IBD,IL-10 can down-regulate interleukin-1b and TNFa mRNA levels in peripheral monocytes and mononuclear cells of intestinal lamina propria in IBD 6 . Additionally, a role of IL-10 in IBD pathogenesis was initially suggested by the animal experiment that IL-10-deficient mice develop enterocolitis when they are not kept in a germ-free environment 7 . In severe CD and UC patients, a defective IL-10 production was identified In addition to the 1082A/G polymorphism having effects on IBD susceptibility, there have also been reports that the IL-10 gene -819C/T polymorphism is associated with IBD. However, these conclusions are inconclusive due to insufficient power, small effect and false-positive results of this polymorphism on IBD susceptibility. Meta-analysis is a statistical method that can be used to overcome the limitations of individual studies 12 . Therefore, we performed a meta-analysis of all eligible studies to assess the association of the IL-10 gene -819C/T polymorphism and IBD risk.
Methods

Literature search strategy
Literature databases including PubMed, Web of Science,EMBASE,google scholar and China National Knowledge Infrastructure (CNKI) databases were searched. The search strategy was designed to identify all possible studies that included the following key words:"IL-10 gene","inflammatory bowel disease/IBD", "-819C/T", "single nucleotide polymorphism" and "genetic polymorphism". All related studies published in English language were included. The reference lists of the retrieved articles were manually searched. If more than one publication were published using the same data, only the study with the largest sample size was included in future analysis.
Study selection
The studies included in the meta-analysis had to meet all of the following inclusion criteria: i) case-control studies that addressed IBD cases and healthy controls; ii) studies on the association of the IL-10 gene -819C/T polymorphism and susceptibility to IBD and iii) studies that included sufficient genotypic data for extraction. Interim analyses, overlapping study populations, animal studies and comparisons of laboratory methods were excluded.
Data extraction
Two investigators retrieved data from the literature based on the same inclusion standards and then performed a cross-check. Any disagreement was resolved by discussion or by a third investigator. The following information was recorded for each study: name of the first author, year of publication, country of study, nationality of the subjects, number of patients and controls, polymorphisms of gene and evidence of Hardy-Weinberg equilibrium (HWE).
Statistical analysis
The Hardy-Weinberg equilibrium of the control group was calculated by chi-squared test. P<0.05 was considered statistically significant. The association between the IL-10 gene -819C/T polymorphism and IBD was estimated by calculating pooled OR and 95 %CI under a co dominant (TT vs. CC;CT vs. CC), a dominant(TT+CT vs. CC), or a recessive model(TT vs. CT+CC).The statistical heterogeneity among studies was assessed with I2 statistics.
I2 values of 25, 50 and 75% were defined as low, moderate and high estimates, respectively. When I2 > 50% indicated heterogeneity across studies, the random effects model was used for meta-analysis; otherwise ,the fixed effects model was used. When study groups are homogeneous, the two models are similar, but if this is not the case the random effects model usually provides wider CIs than the fixed effects model. The random effects model is best used in the between-study heterogeneity 12 . Subgroup analysis by ethnicity and disease type were performed to examine the source of heterogeneity. Sensitivity analysis was performed by comparison of random effect model values compared to the fixed effect values. The funnel plot asymmetry was assessed by Begg's test and Egger regression asymmetry test to estimate the potential publication bias 13 .Data analysis was performed using STATA version 12 (StataCorp LP,College Station, Texas, USA). The power of each study was computed as the probability of detecting an association between the -819C/Tpolymorphism and IBD using a significance level of 0.05, assuming an OR of 1.5 (small effect size). Power analysis was performed using the statistical program PS: Power and Sample Size Calculation (http://biostat.mc.vanderbilt.edu/wiki/Main/PowerSampleSize) 14 .
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Results
Study characteristics
As shown in Figure 1 ,8597 491 studies exploring the relationship between IL-10 gene -819C/T polymorphism and IBD susceptibility were identified. Finally, a total of 7 case-control studies met the preset inclusion criteria, in which 1890 cases and 2929 controls were included for the pooled analysis [15] [16] [17] [18] [19] [20] [21] . The characteristics of the studies are summarized in Table 1 . All the studies were published in English. The source of controls was mainly based on healthy populations. The HWE test was performed on genotype distribution of the controls were consistent with HWE. Six of 7 studies were conducted on Caucasian subjects and one study was conducted on Asian subjects. In this meta-analysis, there were six CD studies and three UC studies investigating the correlation with the IL-10 gene -819C/T polymorphism. The statistical power of these 7 studies ranged from 20.4% to 78.5%. None of the included studies had a sufficient statistical power exceeding 80%. Table 2 lists the main results of the pooled analysis and Figure 2 shows the association of the IL-10 gene -819C/ T polymorphism with IBD risk in the form of forest plots. In the overall analysis, no significant association was found between the risk of IBD and the 
Overall meta-analysis and further subgroup analysis
Sensitivity analysis and publication bias
Sensitivity analysis was performed to evaluate the stability of the results through random effect model values compared to the fixed effect. By using random effect model, the result was not altered, indicating the result of metaanalysis was statistically significant. The Begg's test and Egger regression asymmetry test were used to assess the publication bias of literatures. There was no evidence of publication bias in our study ( Figure 3 and Figure 4 ). 
Discussion
IBD is characterized by immunologically-mediated chronic and idiopathic inflammatory conditions of the gastrointestinal tract. The cytokine IL-10 suppresses the expression of Th1-derived cytokines and plays as an important immune regulator in the intestinal tract 22 . Cellular gene therapy remains highly investigational, difficult, and expensive
23
. However the early results are promising. Lactococcus lactis is a non-pathogenic, non-invasive, non-colonizing Gram-positive bacterium, mainly used to produce fermented foods 24 .Steidler et al constructed recombinant lactococcus lactis strains for secretion of biologically active murine IL-10.Using mouse models,they showed that Intragastric administration of IL-10-secreting Lactococcus lactis caused a 50% reduction in colitis treated with dextran sulfate sodium and prevented the onset of colitis 25 .The recent years have brought much progress regarding the genetics in IBD and the number of confirmed IBD-associated loci and genes have risen dramatically. And some studies suggested that the IL-10 gene -819C/T polymorphism is associated with IBD susceptibility, but the results were inconsistent. These inconsistent results could be due to a slight effect of the polymorphism on IBD risk or the relatively low statistical power of published studies. For this reason, a metaanalysis approach was needed to provide a quantitatively assessment of the different results.
The present meta-analysis, which included 1890 cases and 2929 controls from 7 case-control studies, explored the relationship between the -819C/T polymorphism in the IL-10 gene and IBD risk. Overall, the subjects and controls were matched in age and gender and all studies were consistent with HWE in control groups. In the overall comparison of pooled ORs, the meta-analysis results showed no relationship of the IL-10 gene -819C/T polymorphism and the susceptibility to IBD. Subgroup analyses were performed according to ethnicity, showed no correlation of the polymorphism with IBD risk both in Asians and Caucasians. However, there was only one study with Asian subjects, so additional studies that focus on Asians should be considered in future analysis. In the subgroup analysis stratified by IBD type, a significant association was found for CD. The mechanism underlying this association is still unclear. This polymorphism might be affected via gene-gene and gene-environment interactions. The IL10 promoter polymorphisms G-1082A, C-819T and C-592A have been most extensively studied. They are in tight linkage disequilibrium 26 .There have been reports that G-1082A,-819C/T and C-592A polymorphisms can synergistically increased the risk of IBD 19 . Interaction between other risk factors and the -819C/T polymorphism in relation to IBD should be a focus of future studies.
There are several limitations in our study, which may affect our conclusions. First, we only included the data from published articles in our analyses, and new data from not yet published studies may alter our findings. Second, we only included the articles written in English, which may exclude some relevant articles. Additionally, some studies lacked original data and this limited our evaluation of potential interactions among gene-gene and gene-environment contributions.
Conclusion
To the best of our knowledge, this is the first meta-analysis evaluating the association between the -819C/T polymorphism in IL-10 gene and the risk of IBD.Ourresults suggest that the IL-10 gene -819C/T polymorphism may be involved with the susceptibility of CD.Further studies should be performed to validate these results.
